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Claims 



1. A polishing method for die-installation surface of stamper 
characterized the following fact, that it makes use of , 
polishing device to polish the die-installation surface of the 
stamper, wherein, the targeted grinding dimensions are derived by 
subtracting tho prescribed thickness of the stamper aftur polish 
finishing from the thickness of the stamper before poliishi \g; 
then, the aforementioned' polishing is started; during the 
polishing process, the polishing quantity on the die-inata ,lation 
surface of the aforementioned stamper is measured constancy by an 
optical displacement gauge; when the measured polishing quantity 
reaches the aforementioned targeted grinding dimension, th»? 
aforementioned polishing device is stopped. 

2. A polishing device for a die-installation surface >f a 
stamper characterized by the fact that the polishing device makes 
the die-installation surface of a stamper with an adhered 
protective disk rub against a polishing cross placed on a 
polishing surface plate; and that the polishing device comprises 
the following parts: a measuring plane formed on the 
aforementioned protective disk parallel to the aforementioned die- 
installation surface; a sensor of an optical displacement irauge 
set in the aforementioned polishing surface plate to shine 
measuring light onto the aforementioned measuring plane; a 
computing element of the aforementioned optical displacemert gauge 
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which constant Ly computes the measured value of the dis pla rerient 
of the aforementioned measuring plane in the direction 
perpendicular to the aforementioned die-installation sucfare based 
on the measurement signal of the aforementioned sensor; ani a 
control unit w;iich can set one targeted grinding dimension and can 
stop the aforementioned polishing device when the afore:aen:ioned 
measurement value reaches the targeted grinding dimension. 

Detailed explanation of the invention 

Industrial application field 

The present invention pertains to polishing of a s'lauuer used 
for molding duplicated substrates of information- recording disks, 
such as compact disks and optical disks, on which various :ypes of 
information signals are recorded. More specif ically, thu present 
invention pertains to a polishing method and a polishing device 
used for the ci.e-installation surface of the stamper mount* »d on a 
die for press Molding or injection molding. 

. Prior art 

A conventional method for polishing the die-i ns tallat. .on 
surface of a stamper by using a polishing device which ntaktis the 
die-inatallation surface of the stamper rub against a polls thlngr 
cross that will be described in the following. 

First, the targeted grinding dimensions are derived by 
subtracting tho prescribed thickness of the stamper after polish 
finishing from the thickness of the stamper measured with u 
micrometer, an ultrasonic thickness gauge, an eddy-currant 



thickness gauga, or an optical displacement gauge before 
polishing . 

The polishing time is calculated from the targeted grinding 
dimensions and the polishing rate (polishing quantity p«*r uiit 
time, such as 1.0 fiin/min) , which is derived from experitsnc *, in 
consideration of the error. Then, the calculated polishing time is 
set in the tim^r of the aforementioned polishing device. 

The die-installation surface of the aforementioned st imper is 
polished until the polishing device is stopped automatical . y by 
the aforementioned timer. 

Once polishing is completed, the stamper is washed an«l its 
thickness measured. If the measured value reaches the prescribed 
thickness of the stamper, no further polishing is performed. 
Otherwise, the aforementioned polishing rate is rectified, and the 
same process ifi repeated until the measured value reaches l.he 
prescribed thickness of the scamper. 

Problems to be solved by the invention 

In the aforementioned conventional technology, the actual 
polishing rate changes with every polishing cycle depenclinc on the 
amount of clogclng of the polishing cross, the roughness ol the 
die-installaticn surface of the stamper, the temperatures <f the 
various parts, and other conditions. As a result, the actu< 1 
polishing rate is different from the polishing rate previoisly 
derived from experience. Consequently, it is necessary CO estimate 
the error in calculating the polishing time. The thickness of the 
stamper must be measured after each polishing cycle- This Js a 
disadvantage. Also, it is necessary to wash the stamper beJore 
measuring its thickness * The stamper is easy to damage during 
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washing or measurement. This is also a problem. In addiricn, it 
takes a lot of time to polish the stamper and measure che 
thickness repeatedly- This is another problem. 

The purpose of the present invention is to solve the 
aforementioned problems of the conventional method by providing a 
polishing method and a polishing device which can be used to 
polish the die-installation surface of the stamper in a shsrt 
period of time without washing the stamper or measuring th» 
thickness repeatedly after each polishing cycle. 

Means to solve the problems 

In order to realize the af orenxentioned purpose, the present 
invention provides a polishing method for die-installation surface 
of a stamper characterized by the fact that it makes use o: a 
polishing device to polish the die-installation surface of the 
stamper, wherein the targeted grinding dimensions are d«sri ;ed by 
subtracting thi* prescribed thickness of the stamper aftur polish 
finishing from the thickness of the stamper before poll:shi ig; 
then, the aforementioned polishing is started; during the 
polishing process, the polishing quantity on the die-inata .lation 
surface of the aforementioned stamper is measured constant .y by an 
optical displacement gauge; when the measured polishing quantity 
reaches the aforementioned targeted grinding dimension, th» 
aforementioned polishing device is stopped. 

The present Invention also provides a polishing dev'ic i for a 
die-installation surface of a stamper characterized by the fact 
that the polishing device makes the die-installation surface of a 
stamper with adhered protective disk rub a polishing cross placed 
on a polishing surface plate; and that the polishing devio: 
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comprises the following parts: a measuring plane formed on the 
aforementioned protective disk parallel to the af oreraentioied die- 
installation surface; a sensor of an optical displacement jauge 
set in the aforementioned polishing surface plate to shine 
measuring light onto the aforementioned measuring plane; a 
computing elemant of the aforementioned optical displacement gauge 
which constantly computes the measured value of the displa rement 
of the aforementioned measuring plane in the direction 
perpendicular _o the aforementioned die-installation surface based 
on the measurement signal of the aforementioned sensor; an j a 
control unit which can set one targeted grinding dimension and can 
stop the aforementioned polishing device when the af oreiman lianed 
measurement value reaches the targeted grinding dimension. 

Function 

In the aforementioned method of the present invention for 
polishing the file-installation surface of the stamper, the 
targeted grinding dimensions , which are calculated by subt racting 
the prescribed thickness of the stamper after polish finishing 
from the thickness of the stamper before polishing, are th«! 
dimensions of the die-installation surface of the stamper which 
should be worn off by means of polishing. Consequently, thu 
polishing quantity of the die-installation surface of the ;; tamper 
is constantly measured by an optical displacement gauge' du ing the 
polishing procuss. When the measured value reaches the 
aforementioned targeted grinding dimensions, the af orement.oned 
prescribed thioknesa of the stamper is realized. 

Also, in i:he polishing device of the present invention for 
polishing the die-installation surface of the stamper, because the 
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measuring plan«s is formed on the protective disk to which .he 
stamper is adhered, the displacement of the measuring plana in the 
direction perpendicular to the die-installation surface of the 
stamper is the polishing quantity of the die-installation surface - 

Consequently, the optical displacement gauge constant Ly 
measures the aforementioned polishing quantity to derive tie 
measured value.. 

The af orexnentioned targeted grinding dimensions are s »t in 
the control uni.t. After polishing is started, the control mit can 
atop the polishing device when the aforementioned measured value 
reaches the targeted grinding dimensions. In this way, the 
prescribed thickness of the stamper can be realized. 

Application examples 

In the following, application examples of the presunt 
invention will be explained with reference to figures. 

The first application example of the polishing devi.ee used 
for embodying the polishing method of the present invention will 
be explained first. 

Stamper (1) shown in Figures 1 and 2 is formed as 4:ol..ows: 
500-2000 A of nickel is deposited on a feed glass disk whe:e 
cutting of information signals is performed; after voltage is 
applied, 305-3j0 urn of nickel is further electrodeposited on the 
disk by means of electrof orming. In this case, the stamper is 
directly adherrd to protective disk (2), which is the 
aforementioned feed glass disk, without being peeled ofli- hie- 
installation surface (1-a) of said stamper (1) is in contact with 
polishing crosa (5) laid on polishing surface plate (6) - 
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Said polishing surface plate (6) is set in a rotat.ibl j manner 
on the polishing device body (referred to simply as "body" 
hereinafter) which is not shown in the figure. Its shaft: ( !aj is 
connected to the output shaft of driving part (9) which ia 
arranged in thu body and comprises an electric motor. Poliihing 
surface plate '6) is rotated at a prescribed rate of rotation. 

On the other hand, disk-shaped polishing nolder (7; h-iving 
shaft (7a), which is installed on the body in a freely detachable 
and rotatable iiianner, can move freely in the axial direction with 
the aid of a moving mechanism which is not shown in the fi«rure. 
Under a pressure set with respect to said polishing surface plate 
(6), the polishing holder can uniformly press the surface of said 
protective disk: (2) to which stamper (1) is adhered, as we. 1 as 
the entire surface on the opposite side. Also, an electrostatic 
attracting disk, not shown in the figure is embedded in saic. 
polishing holder (7). Said protective disk (2) is attracts*, and. 
held by this electrostatic attracting disk. 

The centra.l axis of rotation of said polishing holder (7) 
deviates from that of said polishing surface plate (6). As 
polishing surface plate (6} rotates, the polishing holder can 
rotate in the xeverse direction. In this way, die-installation 
surface (la) of stamper (1) and said polishing cross (5) ribbed 
against each other to perform polishing. During the polishing 
process, a liquid abrasive is added dropwise at a prescrlbid rate 
onto said polishing cross (5) . 

An annular measuring plane (2a) is formed from the surface of 
said protective disk (2), to which stamper (1) is adhered, to the 
surface on the outer side. The measuring plane is parallel to said 
die-installation surface (la) and opposite said polishing 
cross (5) . 



9 



Glass plate (4) is placed in installation hole (6b) farmed in 
an appropriate location of polishing surface plate (6) 3uci that 
the glass plat.» is recessed slightly from the surface of p clashing 
cross (5) plaosd on said polishing surface plate (6) and. i i almost 
in the same pl.jne. The surface of the glass plate is expos jd 
without polishing cross (5) . 

Sensor (3.i) of optical displacement gauge (3) (such as 
optical displacement sensor PA series produced by Kiensu K.K.) i-s 
placed below s;iid glass plate (4) in said installation hols (6b) - 
Its measuring light (3d) can pass through glass plate (4) »nd 
shine on said measuring plane (2a) . 

Said measuring light (3d) moves as polishing surface slate 
(6) rotates. The measuring light intersects measuring p:.an-! (2) 
twice during one rotation. The measuring light shines on m-sas urine 
plane (2a) at each intersection. 

Said sensor (3a) is connected to computing element (3!>) of 
optical displacement gauge (3) through cord (3c) and a silip ring 
which Is not shown in the figure. 

Said computing element (3b> constantly computes th« measured 
value of the displacement of measuring plane (2a) in the di rection 
perpendicular to die-installation surface (la) based on thi: 
measurement si<pial of aaid sensor (3a) . The computing eJ.em.nt then 
inputs the computation result to control unit (B) . 

Said control unit (8) set in the body is a convent! onii'l 
control unit which can set one targeted grinding dimension and can 
stop driving part (9) to finish the polishing operation wh«n the 
aforementioned measured value reaches the targeted grinding 
dimension. 



10 



in the following, an application example of the methci 
disclosed in t.ie present invention for polishing the 
die-installation surface of the stamper will be explained. 

First, th«s value calculated by subtracting the prefer Lbed 
thickness of tiie stamper after polish finishing, e.g., 295 \im from 
the thickness of the stamper before polishing is set as th 5 
targeted grinding dimension in control unit 18) - 

Subsequently, the surface of protective disk (2), :o «hieh 
stait\per (1) is adhered, and the entire surface on the opposite 
side are brought into contact with polishing holder (7) S iid 
protective disk (2) is attracted and held by the polish;_ng holder - 
An aluminum ox:.de abrasive (product name: Polybura 700 
[transliteration]) is dropped on polishing cross (5) at a :ate of 
50 mL/xnin. Then, the aforementioned moving mechanism is operated 
to move polishing holder <7> to press die-installation sur.lace 
(la) of stamper (1) against said polishing cross (S) under a 
pressure of 100 g/cm* . Also, measuring light (3d) of senso:: (3a J 
of optical displacement gauge (3) is focused. In this statu, 
polishing surface plate (6) is rotated by driving part (9) at a 
rate of rotation of €0 rpm to start polishing. 

During tho polishing process, computing element (3b) of 
optical displacement gauge (3) constantly computes the measured 
value of the displacement of measuring plane (2a) in tha di rection 
perpendicular to die-installation surface (la) based on thi? 
measured signal of sensor (3a). The computing element iripul a the 
computation rerult to said control unit (8). Control unit 8) 
stops said driving part (9) to finish the polishing operation when 
the measured value reaches the targeted grinding dimension 

If the st«imper adhered to the feed glass disk has a thickness 
of 320 urn as measured by an ultrasonic thickness gauge before 
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polishing,, and if polishing is performed according to the 
aforementioned method with Che targeted grinding dimension set at 
25 tun, it will take 28 min to finish the entire polishing process- 
Also, data in t:he range of 294-296 >im are obtained when thn 
thickness of the stamper after polishing is measured by th.: 
aforementioned ultrasonic thickness gauge at several placeu. 

There is no need to limit the aforementioned prescribed 
thickness of the stamper to 295 pm. Also, the dropping rat< ; of the 
aforementioned abrasive, the pressure of polishing holder 7) , and 
the rate of rotation of polishing surface plate (6) can be set at 
other appropriate levels. 

In the following, a second application example of the 
polishing device disclosed of in the present invention will bo 
explained. 

In the aforementioned first application example f the : aed 
glass disk for electrof onning is used directly as protective disk 
(2). In this application example, however, as shown in Elgvre 3 f a 
disk-shaped glass plate as large as the feed glass disk is used as 
protective disk (22). After electrof orming. stamper (21) ii peeled 
off the feed glass disk. The stamper is cut appropriately to meet 
the requirements on its minor diameter and major diameter. Then, 
adhesive (22b) Is coated on information-signal surface (2tt) of; 
stamper (21), Stamper (21) is adhered to said protective dJsk (22) 
through adhesive (22b) . The rest of this application example ±s 
the same as that of the first application example. 

If the stamper which is adhered to the protective die) with 
the adhesive has a thickness of 318 fim as measured by an 
ultrasonic thickness gauge before polishing, if the targeted 
grinding dimension is set to 23 M*n, and if the dropping rate of 
the abrasive, the pressure of polishing holder P) , and the rate 
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of rotation of polishing surface plate (6) are the same as in the 
first application example, it will take 22 min to finisn tie 
entire polishing process- Also, data in the range of 293-237 Mm 
are obtained w.ien the thickness of the stamper after poiis.iing is 
measured by th-2 aforementioned ultrasonic thickness gauge it 

several places. 

in the following, an example of using the aforementioned 
conventional method to polish the die- installation surface of the 
stamper will bis explained for comparison with the first ani second 
application examples of the present invention. 

First, this thickness of the stamper after electroformlng is 
measured by an ultrasonic thickness gauge and turns out to be 
315 Jim. The targeted thickness after polish finishing is s it to 
295 urn. The polishing rate of the polishing device is deri >ed as 
1.0 um/min f row. the actual results. The calculated poling tUne 
turns out to b«s 15 min in consideration of the fact that n> 
excessive polishing should take place. This polishing time is set 
in the timer oi: the polishing device. The pressure of the 
polishing holdnr. the dropping rate of the aluminum oxide 
abrasive, and the rate of rotation of the polishing surtac . P l*te 
are set to the same values as in the first and second application 
examples. Then, polishing is started. After the polishing -levlce 
is stopped by the aforementioned timer, the stamper is was.Jed, and 
its thickness is measured by the aforementioned ultrasonic 
thickness gauge. The measurement result is 305 pm- 

Subsequently, the aforementioned polishing rate is re rtified 
to 0.") pm/min, and the polishing time is reset to IS min in the 
timer of the polishing device. The polishing operation is started 
again in the s<.me way. After the polishing device stops, the 
stamper is washed, and its thickness is measured with the 
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aforementioned ultrasonic- thickness gauge. The measurement result 
is 291 um . 

It takes .30 min to carry out the entire polishing pro:ess. 
When the polishing operation is finished, the thickness of the 
stamper is 4 Ufa smaller than the targeted thickness. 

In the following, the results of comparing the conven ;ional 
method with th«: application examples of the present invent .on will 
be discussed. 

The finished thickness of the stamper in the first 
application exiimple of the present invention is in the ran.ie of 
294-296 urn, and the finished thickness of the stamper in the 
second application example is in the range of 293-297 uai. '.'he 
accuracy of th€: finished thickness in the application e>:amj.les of 
the present invention is higher than in the conventional method. 
Also, as far as= the time needed for the polishing process : s 
concerned, the polishing operation takes 28 min in the J:ir: t 
application ex2inple and 22 min in the second application example, 
which are significantly shorter than in the conventional mrthod. 

In the first and second application examples, instead of the 
stamper, a glass plate or a silicon wafer can also be polithed, 
and the same accuracy of the finished thiekness can be cuaianteed. 

Effects of the present invention 

Depending on the configuration explained in the above, the 
present invention can realize the following effects. 

The optical displacement gauge can constantly measure the 
polishing quantity during the polishing process without, 
interrupting the polishing operation. 



Therefore, there is no need to perform the polishing 
operation repeatedly, which adopts a polishing rate der:.ve.t from 
experience, or to measure the thickness of the stamper uft-,r the 
polishing operation repeatedly. Consequently, the time nee, led for 
the polishing process can be significantly shortened. 

Because the aforementioned measurement becomes unn«ce ;sary, 
damage to the stamper caused during washing or measurement can be 
prevented. 

In addition, the accuracy of the finished thickness o:: the 
stamper can be improved because the aforementioned indef in: te 
polishing rate can be avoided, and the optical displacement gauge 
Kith a high measurement resolution is used. Consequently. « he 
stamper defect* caused by excessive polishing can be prevented. 

Brief explanation of the figures 

Figure 1 is a cross-sectional view illustrating the mi.in 
parts in a first application example of the present invention. 
Figure 2 is a block diagram for explaining the conf iguratK n in 
the first and second application examples of the present 
invention. Figure 3 is a ero«- 3 ection.l view illustrating the 
main parts in the second application example of the present 
invention . 

1, 21 Stampers 

la, 21a Die-installation surfaces 

2, 22 Protective disks 

3 Optical displacement gauge 

3a Sensor 

3b Computing element 
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3c Cord 

4 Glass plate 

5 Polishing cross 

€ Polishing surface plate 

6b Installation hole 

7 Polishing holder 

8 Contxol unit 

9 Driving part 




Figure 1 

Key: 1 Stamper 

la Die-installation surface 

2 Protective disk 

2a Measuring plane 

3a Sensor 

3c cord 

3d Measuring light 
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4 Glass plate 

5 Polishing cross 

6 Polishing surface plate 
6a Shaft 

6b Installation hole 

7 Polishing holder 
7a Shaft 
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Figure 2 



Key: 3 Optical displacement gauge 

3a Sensor 

3b Computing element 

8 Control unit 

9 Driving part 
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Figure 3 



Key: 3a Sensor 

3c Cord 

3d Measuring light 

4 Glass: plate 

5 Polishing cross 

6 Polisihing surface plate 
6a Shaft. 

6b Installation hole 

1 polishing holder 

7 a Shaft 

21 Stamf-er 

21a Die-installation surface 

2 ID Information-signal surface 

22 Protective disk 
22a Measuring plane 
22b Adhesive 
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Title : A Polishing Method of a Die Attaching Surface of a Stamper and its 
Polishing Device 

Abstract : 

(translation from upper right— column, line 7 to lower right- column, line 16, 

page 3) 

The polishing platen 6 is rotatably positioned on a polishing unit which is not 
shown. An axis 6a is connected to an output terminal of a driver 9. provided on the 
polishing unit which comprises an electric motor 9, etc. to rotate the polishing plate 6 at 
a predetermined number of revolutions, 

A disk- shaped polishing holder 7 with an axis 7a is detachably and rotatably 
attached to an unit and moves freely in the axis direction by a moving mechanism. The 
polishing holder 7 can apply predetermined pressure uniformly on a surface of the 
holding plate 2 which is on the opposite side to a surface where a stamper 1 is attached. 
A suction cup which is not shown is provided in the polishing holder 7 to hold the 
holding plate 2 by adsorption. 

The rotation axis of the polishing holder 7 is displaced from the rotation axis of 
the polishing platen 6. When the polishing platen 6 rotates, the polishing holder 7 
rotates in a opposite direction. Thus, a die attaching surface la of the stamper 1 and 
the polishing cloth 5 on the polishing platen 6 are ground to each other. When 
polishing, liquid slurry is dropped on the polishing cloth 5 in a predetermined 
proportion. 

A surface 2a to be measured is formed in a ring shape around the outside of a 
portion of the surface of the holding plate 2 where the stamper 1 is attached. The 
surface 2a to be measured is parallel with the die attaching surface la and is opposed to 
the polishing cloth 5. 

A window glass 4 is inserted into an attachment hole 6b which is formed at an 
appropriate portion of the polishing platen 6 such that the window glass 4 is slightly 
behind the surface of the polishing doth 5 affixed to the polishing platen 6 to form' 
almost the same plane. The surface of the window glass 4 is not covered with the 
polishing cloth 5 and is exposured. 



A sensor 3a of an optical displacement measuring device 3 is inserted into the 
attachment hole 6b below the window glass 4. Measurement light 3d passes through 
the window glass 4 and irradiates the surface 2a to be measured 

The measurement light 3d moves as the polishing plate 6 rotates, and crosses 
the surface 2a to be measured twice in a rotation. The measurement light 3d irradiates 
the surface 2a to be measured every time the light 3d crosses the surface 2a. 

The sensor 3a is connected to a calculation element 3b in the optical 
displacement measurement device 3 via a slip ring or others which is not shown. 

Based on the measured signal from the sensor 3a, the calculation element 3b 
calculates a measured value of a displacement of the surface 2a in a direction orthogonal 
to the die attaching surface la. The calculated values are input to a control unit 8. 

The control unit 8 are known in the art which is allowed to set a polishing 
dimension and to stop the driving portion 9 when the measured value reaches the 
polishing dimension. (Fig. 1 and Fig. 2) 
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